Detection of neutralizing antibodies against human T-cell leukemia virus type 1 using a cell-free infection system and polymerase chain reaction.
We have developed a cell-free infection system to titrate neutralizing antibodies against human T-cell leukemia virus type 1 (HTLV-1) using the polymerase chain reaction (PCR). S+L-CCC (8C) feline kidney or U-251 MG human glioma cells were infected with a cell-free culture supernatant derived from HTLV-1-infected c77 feline cells. DNA was extracted from 8C or U-251 MG cells after incubation for 24 hr and amplified by PCR. The c77 cell supernatant gave discrete bands, whereas those of HTLV-1-positive T cells did not. When the inocula were treated with HTLV-1 antibody-positive human sera or the monoclonal or polyclonal antibody against the peptide 190-199 of HTLV-1 envelope protein gp46, the subsequent formation of HTLV-1 proviral DNA was inhibited. We determined the titers of neutralizing antibodies by densitometrically scanning the intensity of the PCR bands. These titers correlated well with those determined by the plaque assay using a pseudotype of vesicular stomatitis virus bearing the envelope antigens of HTLV-1. At high serum concentrations, many seronegative samples markedly inhibited the plating of the HTLV-1 pseudotype whereas they barely affected results obtained by PCR. Thus, the c77-PCR system can detect neutralizing antibodies against HTLV-1 even at low titers.